Background SWISS-PROT is an annotated protein sequence database established in 1986 and maintained collaboratively, since 1988, by the Department of Medical Biochemistry of the University of Geneva and the EMBL Data Library [1] .
Sources of the sequence data Sequence data in SWISS-PROT originates from three different sources:
From the Protein Sequence Database of the Protein Identification Resource (PIR) [2] From translation of entries from the EMBL Nucleotide Sequence Database [1] From the literature
Format
The SWISS-PROT protein sequence data bank is composed of sequence entries. Each sequence entry is composed of lines. Different types of lines, each with their own format, are used to record the various data which make up the entry. For standardization purposes the format of SWISS-PROT follows as closely as possible that of the EMBL Nucleotide Sequence Database [3] . A sample SWISS-PROT entry is shown in Figure 1 .
What distinguishes SWISS-PROT from other protein sequence databases ? Annotation
To be useful to the majority of users a protein sequence database should contain as much data as possible on each of the proteins that it describes. In SWISS-PROT, as in most other sequence databases, two classes of data can be distinguished: the core data and the annotation. For each sequence entry the core data consist of the following items: Sequence data Citation information (bibliographical references) Taxonomic data (description of biological source of the protein)
The annotation consists of the description of the following items: We try to include as much annotation information as possible in SWISS-PROT. To obtain this information we use, in addition to the publications that reports new sequence data, review articles to periodically update the annotations of families or groups of proteins. We also make use of external experts who send us their comments and updates concerning specific groups of proteins about which they are knowledgeable. We believe that our having systematic recourse both to publications other than those reporting the core data and to subject referees represents a unique and beneficial feature of SWISS-PROT.
In SWISS-PROT, annotation is mainly found in the comment lines (CC), in the feature table (FT) and in the keyword lines (KW). Most comments are classified by 'topics'; this approach permits the easy retrieval of specific categories of data from the database.
Minimal redundancy
We try as much as possible to minimize the redundancy of the database. Many sequence databases contain, for a given protein sequence, separate entries which correspond to different literature reports. Typically one finds a report that corresponds to a fragment of the protein sequenced at the level of the polypeptide, one or more reports reflecting the results of laboratories that have sequenced that protein at the cDNA level, and finally reports from data provided by genomic sequencing. This state of affairs has many drawbacks; for example it is not easy to obtain an overall view of the current state of the knowledge about a given protein, and similarity search programs will pick up the same protein many times during searches. In SWISS-PROT we try as much as possible to merge all these data and, if conflicts exist between various sequencing reports, we indicate them in the feature table.
Integration with other databases It is important to provide the users of biomolecular databases with a degree of integration between the three types of sequencerelated databases (nucleic acid sequences, protein sequences and protein tertiary structures) as well as with specialized data collections. So as to provide tools that will allow software developers to implement such an integrated approach we have cross-referenced SWISS-PROT with many other databases. Currently cross-references are provided for the following databases:
EMBL Nucleotide Sequence Database [1] PDB, the Brookhaven Protein Data Bank [4] which stores crystallographic coordinates of proteins PIR, the protein sequence database of the Protein Identification Resource [2] [6] PROSITE, the Dictionary of Protein Sites and Patterns [7] REBASE, the data base of type 2 restriction enzymes [8] Cross-references are provided in the form of pointers to information related to SWISS-PROT entries and found in data collections other than SWISS-PROT. They are implemented using a specific type of line, the 'DR' (for Data bank Reference) line. For example the sample sequence shown in Figure 1 contains DR lines that point to EMBL, PIR, PDB, OMIM, and PROSITE. In that particular example it is therefore possible to retrieve the nucleic acid sequence(s) that encodes for that protein (EMBL), the X-ray crystallographic atomic coordinates (PDB), or the description of genetic disease(s) associated with that protein (OMIM). BITNET Individual sequence entries can be obtained from the EMBL File Server [9] . Detailed instructions on how to make best use of this service, and in particular on how to obtain protein sequences, canF be obtained by sending to the network address NETSERV@EMBL.BITNET the following message: 
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